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(54) Medical insertion tool with slaphammer 

(57) An installation tool (1 0) is provided for the effi- 
cient and effective placement of an implant between ad- 
jacent bone structures, preferably adjacent vertebral 
bodies, and for the subsequent removal of the device 
without displacement of the implant The installation tool 
generally includes a pair of opposed levers (12A.12B), 
a pusher assembly (44) disposed between the levers 
(12A.12B), and an installation tool removing element 
having a mass (82) slidably disposed with respect to at 
least a portion of the pusher assembly. The levers (12A, 


1 2B) are effective to separate adjacent bone structures, 
such as adjacent vertebrae, upon insertion of an im- 
plant. The pusher assembly (44) is slidably movable 
with respect to the levers (12A.12B), and is effective to 
insert an implant between the adjacent bone structures. 
Once the implant is positioned between the adjacent 
vertebrae, the mass (82) can be used to apply a proxi- 
mally directed force to the opposed levers (12A.12B), 
thereby removing the instrument from the space be- 
tween the adjacent bone structures. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to tools for insert- 
ing prostheses within the body, and more particularly to 
an instrument for inserting an implant between adjacent 
bone structures, and for subsequently removing the in- 
strument. 

BACKGROUND OF THE INVENTION 

[0002] Degenerative changes in the spine can cause 
the loss of normal structure and/or function. The in- 
tervertebral disc is one structure prone to the degener- 
ative changes associated with wear and tear, aging, and 
even misuse. Overtime the collagen (protein) structure 
of the intervertebral disc weakens and may become 
structurally unsound. Additionally, the water and prote- 
oglycan (the molecules that attract water) content de- 
creases, thereby narrowing the space between the ad- 
jacent vertebrae, which can result in nerve root com- 
pression and pain. These changes can lead to the disc's 
inability to handle mechanical stress. 
[0003] One form of treatment available for degenera- 
tive disc disease is spinal fusion surgery, which involves 
the surgical removal of a portion or all of an interverte- 
bral disc followed by fusion of the adjacent vertebrae. A 
prosthetic device, e.g. a fusion cage, is usually placed 
between the two adjacent vertebrae to fill the space left 
by the removed disc and to allow bone to grow between 
the adjacent vertebrae. 

[0004] Spinal fusion procedures can present the sur- 
geon with several challenges, especially where the disc 
is severely degenerative. When the natural disc is re- 
moved, the adjacent vertebral bodies collapse upon 
each other thereby requiring the bodies to be separated 
to enable placement of the prosthesis. However, sepa- 
ration or distraction of the vertebral bodies beyond a cer- 
tain degree can result in further injury or damage to the 
vertebrae. Conversely, where the disc is severely de- 
generative, the narrow disc space and lack of elasticity 
between the vertebrae can hinder the surgeon's ability 
to separate the vertebrae to a height sufficient to enable 
placement of the prosthesis. 
[0005] To overcome some of these problems, special- 
ized tools have been developed to facilitate the place- 
ment of disc prostheses between adjacent vertebral 
bodies of a patient's spine. Among the known tools for 
performing such procedures are spinal distracters, e.g. 
spreaders, and insertion devices. In general, the 
spreader is placed between adjacent vertebrae, and 
then used to pry the vertebrae apart. Once the space 
between the vertebral bodies is sufficient to enable 
placement of a prosthesis, the prosthetic device can 
then be inserted, either manually or with an insertion 
tool, into the space to hold the adjacent vertebrae apart. 
Typically, cancellous bone is packed in and/or around 


the implant to promote fusion of the adjacent vertebrae. 
[0006] While most spreader devices are effective to 
assist surgeons with the placement of disc prosthesis, 
the use of such tools can prove cumbersome. For ex- 

5 ample, insertion of a spreader device into the limited 
disc space can cause fracture of a vertebra. Moreover, 
once inserted, the spreaders can cause over-distraction 
of the vertebral bodies, or can hinder placement of the 
prosthesis. In the presence of degenerative disease or 

10 chronic changes where the disc space has become nar- 
row, it can be difficult to maintain an adequate interbody 
height and, at the same time, insert and position the im- 
plant. Over-insertion, or under-insertion of the prosthe- 
sis can lead to pain, postural problems and/or limited 

15 mobility or freedom of movement. 

[0007] Once the disc is properly positioned between 
the vertebral bodies, further difficulty can arise in at- 
tempting to remove the insertion tool without displacing 
the disc. Improper placement of the disc can hinder fu- 

20 sion, and/or can result in misalignment of the adjacent 
vertebrae. 

[0008] Despite existing tools and technologies, there 
remains a need for a device to facilitate the safe and 
accurate insertion of a disc prosthesis between adjacent 
25 vertebral bodies, and to subsequently remove the de- 
vice without displacing the implanted disc. 

SUMMARY OF THE INVENTION 

30 [0009] The present invention provides an installation 
tool for inserting an implant, such as an artificial disc, 
between adjacent bone structures, and for the subse- 
quent removal of the tool without displacement of the 
implant. In one embodiment, an installation tool is pro- 
35 vided having a pair of opposed levers, each lever having 
a proximal portion and a distal portion. A placement el- 
ement, such as a pusher assembly, is disposed between 
the levers and siidably movable between a first, proxi- 
mal position and a second, distal position. The place- 
40 ment element is effective to insert an implant between 
adjacent bone structures. The installation tool further in- 
cludes a mass siidably disposed with respect to at least 
a portion of the placement element. The mass is effec- 
tive to be selectively reciprocated to apply a proximally 
45 directed force to the opposed levers, thereby removing 
the installation tool from the space between the adjacent 
bone structures. The position of the placement element 
is maintained during reciprocation of the slidable mass, 
thereby preventing movement of the implant during re- 
so moval of the installation tool. 

[0010] The installation tool can include a connecting 
element, such as a fulcrum, disposed between the op- 
posed levers for allowing movement of the levers with 
respect to each other. The connecting element can op- 
55 tionally include a force receiving element, such as a cy- 
lindrical body, for receiving a force applied by the mass. 
A groove and engagement element can be provided on 
the mass and force receiving element for effecting se- 
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lective movement of the mass with respect to the force 
receiving element. In one embodiment, movement of 
the mass between the first and second positions is con- 
trolled and limited by a longitudinally extending groove 
formed in and extending over a portion of the cylindrical 
body, and an engagement element protruding from a 
portion of the slidable mass and adapted to mate with 
the groove. The force receiving element and can option- 
ally include a locking element for locking the mass in a 
stationary position, preferably the first, distal position. 
[0011] In one embodiment, the placement element is 
a pusher assembly having a pusher rod having a prox- 
imal end and a distal end. The proximal end can include 
a handle for facilitating grasping of the pusher rod. The 
distal end can include an engagement element for mat- 
ing with a prosthesis. The fulcrum and the cylindrical 
body each include a bore extending therethrough that 
is adapted to slidably receive the pusher rod. In a further 
embodiment, the pusher assembly can include a pusher 
block mated to the distal end of the pusher rod. The 
pusher block is adapted to be positioned between the 
two levers and is selectively moveable between an initial 
location distal of the f ulcrum and afinal location adjacent 
the distal end of the levers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention will be more fully understood 
from the following detailed description taken in conjunc- 
tion with the accompanying drawings, in which: 

FIG. 1 is a perspective view of an implant installa- 
tion tool having opposed levers, a pusher assembly, 
and an installation tool removing element; 

FIG. 2 is a perspective view of the implant installa- 
tion tool of FIG. 1 ; 

FIG. 3 is an exploded view of a proximal portion of 
the opposed levers shown in FIG. 1 ; 

FIG. 4A is a side illustration of the distal portion of 
one of the opposed levers shown in FIG. 1 having 
a first length; 

FIG. 4B is another side illustration of the distal por- 
tion of one of the opposed levers shown in FIG. 1 
having a second length; 

FIG. 5 is a top perspective view of one embodiment 
of a pusher assembly according to the present in- 
vention; 

FIG. 6 is an exploded view of the pusher assembly 
shown in FIG. 5, with a portion of the levers; 

FIG. 7A is a perspective view of the installation tool 
removing element shown in FIG. 1 ; 


FIG. 7B is a perspective view of the slidable mass 
shown in FIG. 7A; and 

FIGS. 8A-8D illustrate, sequentially, the operation 
5 of the implant installation tool according to the 
present invention during the installation of a pros- 
thesis component. 

DETAILED DESCRIPTION OF THE INVENTION 

10 

[0013] The present invention provides an installation 
tool that is useful for the efficient and effective place- 
ment of a prosthesis between adjacent bone structures, 
preferably adjacent vertebral bodies, and for the subse- 
ts quent removal of the device without displacement of the 
prosthesis. Although the invention is described primarily 
with reference to use for the installation of a prosthesis 
or fusion device between adjacent vertebral bodies, it is 
understood that the installation tool of the invention can 

20 be used to place other elements between vertebral bod- 
ies, or in other locations within a patient's body. Exem- 
plary elements that can be placed between vertebral 
bodies include, but are not limited to, interbody cages, 
fusion devices, spacers, grafts, and the like. 

25 [001 4] The tool 1 0 according to the present invention 
includes a first portion that is effective to insert a pros- 
thesis between adjacent bone structures and a second 
portion, integrated with the first portion, that is effective 
to remove the installation portion from between the bone 

30 structures after insertion of the prosthesis. The second 
portion is commonly referred to as a slaphammer. 
[0015] The installation portion of tool 10 is described 
with reference to an exemplary embodiment. A person 
having ordinary skill in the art will appreciate that the 

35 slaphammer portion can be used with virtually any in- 
stallation tool having any configuration. 
[0016] As shown in FIGS. 1 , 2, and 5, the installation 
portion of tool 1 0 generally includes a pair of opposed 
levers 12A, 12B, and a placement element 44 disposed 

40 between the levers 12A, 12B. In an exemplary embod- 
iment, the placement element 44 is a pusher assembly. 
The levers 1 2A, 1 2B can be movably or pivotally mated 
to each other, and are effective to separate adjacent 
bone structures, such as adjacent vertebrae. A connect- 

45 jng element 28 can be disposed between the proximal 
portion of the levers 1 2A, 1 2B for allowing movement of 
the levers 12A, 12B with respect to each other. The 
pusher assembly 44, which is effective to insert a pros- 
thesis between the adjacent bone structures, includes 

so a pusher rod 50 slidably movable with respect to the le- 
vers. The pusher assembly 44 can optionally include a 
pusher block 60 mated to the distal end of the pusher 
rod 50. The slaphammer portion of tool 1 0 generally in- 
cludes a slidable mass 82 that is effective to apply a 

55 proximally directed force to the opposed levers, thereby 
facilitating removal of the instrument 10 from the space 
between the adjacent bone structures. The slaphammer 
portion can be adapted to apply the force directly to the 
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levers 12A, 12B and/or the connecting element 28 or, 
alternatively, the tool 10 can include a force receiving 
element 74 (FIG. 2) adapted to receive the force applied 
by the slidable mass 82. 

[0017] The opposed levers 12A, 12B of the installa- 
tion portion of the tool 1 0 can have a variety of shapes 
and sizes, but are preferably elongate members that are 
mirror images of each other. Each lever 12A, 12B in- 
cludes a proximal portion 1 4A, 1 4B, a distal portion 1 6A, 
16B, an outwardly facing surface 18A, 18B, and an in- 
wardly facing surface 20A, 20B. In an exemplary em- 
bodiment, shown in FIGS. 1 , 2, and 3, the outwardly and 
inwardly facing surfaces 18A, 18B, 20A, 20B of each 
lever 12A, 12B are formed from two separate compo- 
nents, a stop member component 307A, 307B and a 
blade member component 308A, 308B, which are lon- 
gitudinally separable from one another, 
[0018] While two components are shown to form the 
levers 1 2A, 1 2B, a person having ordinary skill in the art 
will appreciate that each lever 12A, 12B can be formed 
from a single elongate member having some or all of the 
features disclosed herein. Moreover, while one of the 
components is referred to as a "stop member compo- 
nent," a person having ordinary skill in the art will appre- 
ciate that the stop member component does not need 
to function as a stop member. 
[0019] The blade member component 308A, 308B 
forms the inwardly facing portion 20A, 20B of each lever 
12A, 12B and includes a blade tip 24A, 24B to facilitate 
the placement of the levers 1 2A, 1 2B between adjacent 
bone structures. The outwardly facing surface 1 8A, 1 8B 
of each blade tip 24A, 24B can include a beveled or ra- 
diused surface 46 to further facilitate insertion of the le- 
vers 12A, 12B between the vertebral bodies. The in- 
wardly facing surface of each blade member component 
308A, 308 B can be adapted to slidably receive a pros- 
thesis during an installation procedure. As shown in FIG. 
2, the inwardly facing surfaces 20A, 20B are substan- 
tially flattened to enable a prostheses to slide along 
these surfaces during installation. Alternatively, the in- 
wardly facing surfaces 20A, 20B of the levers 12A, 12B 
can adapted to receive prosthesis having various 
shapes and sizes, and they can be modified to have sur- 
face features that are complementary to surface fea- 
tures that may be present on a prosthesis to be implant- 
ed. 

[0020] The blade member component 308A, 308B of 
each lever 1 2A, 1 2B can also be adapted to slidably re- 
ceive a portion of the pusher assembly 44. By way of 
non-limiting example, each lever 12A, 12B can include 
a rail 22A, 22B formed on one or more edges of the in- 
wardly facing surface 20A, 20B. The rail 22A, 22B is 
preferably formed by a portion which extends beyond 
the width of each lever 12A, 12B. In an exemplary em- 
bodiment, the blade member component 308A, 308B 
has a width W b greater than the width W s of the stop 
member component 307A, 307B, thereby forming the 
rail 22A, 22B. The pusher block 60 of the pusher assem- 


bly 44, which will be described in more detail with refer- 
ence to FIG. 5, can include a corresponding recess for 
receiving the rail 22A, 22B. A person having ordinary 
skill in the art will appreciate that a variety of different 

5 mating elements can be provided for slidably mating the 
pusher block 60 and the levers 1 2A, 1 2B. 
[0021] The stop member component 307, which 
forms the outwardly facing portion 18A, 18B of each le- 
ver 1 2A, 1 2B ( can include a distal end having a stop sur- 

10 face 26A, 26B. Each stop surface 26A, 26B, which is 
substantially vertically oriented and distally facing, is 
adapted to abut a bone structure, such as a vertebral 
body, during a surgical procedure for installing of a pros- 
thesis between adjacent bone structures. The length l b 

15 of the blade member component 308 should be greater 
than the length l s of the stop member component 307 to 
allow the blade tips 24A, 24B to be inserted between 
adjacent bone structures, and the stop surface 26A, 26B 
to abut the exterior sides of the adjacent bone struc- 

20 tures. A person having ordinary skill in the art will ap- 
preciate that a variety of alternative embodiments can 
be used to form the stop surface 26A, 26B. For example, 
the distal end 26A, 26B of each lever can include a pro- 
truding member extending outwardly in a direction per- 

25 pendicularto the longitudinal axis L of the instrument 10. 
[0022] The tool 1 0 can include a feature for permitting 
selective adjustment of the blade tip length (i.e., the dis- 
tance between the distal end of blade tips 24A, 24B and 
stop surface 26A, 26B). As shown in FIG. 3, the tool 10 

30 can include a junction box 309 which houses and se- 
cures components 307 and 308. A proximal portion of 
the stop member component 307, which mates with the 
inner surface of the cover 320 of the junction box 309, 
includes a series of grooves 310 separated by raised 

35 ridges 31 1 . Similarly, the abutting, inner surface of the 
cover 320 of the junction box 309 includes grooves and 
ridges 310, 311 as well. As further illustrated, the cover 
320 is secured to levers 1 2A, 1 2B by suitable fasteners, 
such as screws 322. Biasing elements, such as com- 

40 pression springs (not shown) are preferably used to bias 
the junction box to a position such that the grooves and 
ridges 310, 311 of the cover 320 and the stop member 
component 307 mate with and remain firmly secured to 
one another. Suitable indicia 325 may be present on the 

45 stop member component 307 to indicated the position 
of the stop member component 307 with respect to the 
blade member component 308. Although FIG. 3 only il- 
lustrates the configuration of one of the levers, it is un- 
derstood that the same construction can be used for 

so both levers. The result of the selective adjustability of 
the levers 12A, 12B is shown in FIGS. 4A and 4B, in 
which the length of the blade tip 24A is greater in FIG. 
4Athan in FIG. 4B. 

[0023] While the length of the levers 12A, 12B can 
55 vary, the length l b of each blade member component 
308A, 308B is preferably between about 200 and 400 
mm, and the length / s of each stop member component 
307A, 307B is preferably about 20 mm less than the 


4 


7 


EP 1 295 578 A2 


8 


length of each blade member component 308A, 308B. 
The width of the levers 12A, 12B can also vary depend- 
ing on the intended use, but preferably the width W b of 
each blade member component 308A, 308B is between 
about 5 and 1 0 mm, and the width W s of each stop mem- 
ber component 307A, 307B is about 4 mm less than the 
width W b of each blade member component 308A, 
308B. 

[0024] The proximal portion 14A, 14B of each lever 
12A, 12B can be mated by a connecting element, such 
as a fulcrum 28, which allows relative movement of the 
levers 12A, 12B in a pivoting manner The levers 12 A, 
12B are movable between an open position, as shown 
in FIG. 1 , and a closed position (not shown) wherein the 
distal portions 16A, 16B of each lever 12A, 12B are in 
physical contact with each other. Referring back to FIG. 
2, the fulcrum 28 is disposed between the proximal por- 
tion 14A, 14B of each lever 12A, 12B, and is substan- 
tially a block-like object having a central bore 30 extend- 
ing longitudinally therethrough. While there is no abso- 
lute top or bottom of the tool 1 0, for ease of reference 
the fulcrum 28 and other components of the tool 1 0 will 
be described herein with reference to the illustrated ori- 
entation. 

[0025] As shown, the fulcrum 28 includes a top sur- 
face 34, a bottom surface 36, a core section 38 having 
a distal end surface 40 and a proximal end surface 42, 
and opposed recesses 48 (not shown) defined by the 
top and bottom surfaces 34, 36. The core section 38 of 
the fulcrum 28 preferably includes a central bore 30 ex- 
tending between the distal end surface 40 and the prox- 
imal end surface 42. The bore 30 is adapted to slidably 
receive a portion of the pusher assembly 44. The op- 
posed recesses 48 are adapted to seat the proximal 
ends 14A, 14B of the opposed levers 12A, 12B. In an 
exemplary embodiment, the fulcrum 28 includes a bias- 
ing element (not shown), such as a coil or spring, dis- 
posed within each recess 48 and adapted to provide 
movement of the proximal end 14A, 14B of the levers 
12A, 12B with respect to each other and with respect to 
the fulcrum 28. 

[0026] A person having ordinary skill in the art will ap- 
preciate that the fulcrum 28 may assume virtually any 
size and shape that is able to render it effective to sep- 
arate the proximal portion 14A, 14B of the levers 12A, 
12B, while allowing the distal portion 16A, 16B of the 
levers 12A, 12B to be moved between the open and 
closed positions. 

[0027] Referring to FIG. 5, the tool 1 0 further includes 
a placement element slidably disposed with respect to 
the fulcrum 28 and the levers 12A, 12B, and adapted to 
insert a prosthesis between adjacent bone structures. 
A person having ordinary skill in the art will appreciate 
that the placement element can have a variety of differ- 
ent structures and can employ a variety of different 
mechanisms for inserting or otherwise placing an im- 
plant between adjacent bone structures. By way of non- 
limiting example, the placement element 44 can be in- 


clude a trigger actuated plunger that pushes against a 
piston to insert the implant between adjacent bone 
structures. Other types of placement elements 44 can 
include, for example, those which employ a threaded 
5 advancement mechanism, a pulley assembly, or a 
spring mechanism for inserting an implant between ad- 
jacent bone structures. 

[0028] In an exemplary embodiment, the placement 
element is a pusher assembly 44 including a pusher rod 

10 50 having a proximal end 52 and a distal end 54, and, 
optionally, a pusher block 60 mated to the distal end 54 
of the pusher rod 50. The pusher assembly 1 8 is slidably 
movable between a first, proximal position shown in 
FIG. 1 , and a second, distal position shown in FIG. 2. 

15 [0029] The pusher rod 50 is utilized to actuate the 
pusher block 60, and is preferably an elongate, cylindri- 
cal member. The proximal end 52 can include a gripping 
element, such as a handle 56 to facilitate grasping of 
the pusher assembly 44. The distal end 54 of the pusher 

20 rod 50 preferably includes a threaded region 58 for con- 
necting the pusher rod 50 to the pusher block 60. The 
rod 50 is adapted to be positioned between the levers 
12A, 12B such that it extends through the central bore 
30 in the fulcrum 28, as shown in FIG. 2. The threaded 

25 region 58 of the rod 50 mates with a threaded blind bore 
70 formed in the pusher block 60. In this way, the rod 
50 positively engages the pusher block 60 so that for- 
ward and rearward movement of the pusher rod 50 will 
directly move the pusher block 60. In an alternative em- 

30 bodiment, the distal end 54 of the pusher rod 50 can be 
adapted to engage or abut the proximal surface of a 
prosthesis to be implanted. For example, the threaded 
region 58 of the rod 50 can mate with a threaded blind 
bore formed in the prosthesis (not shown). 

35 [0030] Pusher block 60, shown in more detail in FIG. 
6, may be in the form of a substantially block-like object 
having side walls 62A, 62B that define opposed recess- 
es 64A, 64B. The inwardly facing portion of each side 
wall 62A, 62B can include a guide post 49A, 49B, 49C, 

40 49D that extends into the recess 64A, 64B for mating 
the pusher block 60 with the levers 1 2A, 1 2B. When mat- 
ed, the rails 22A, 22B of each lever 12A, 12B extend 
between the guide posts 49 and the inner-most wall of 
each recess 64A, 64B, thereby preventing the levers 

45 12A, 12B from separating. The proximally facing wall 
(not shown) of the pusher block 60 may include a blind 
bore 70 having internal threads 71 adapted to mate with 
complimentary threads 58 formed on a distal end 54 of 
the pusher rod 50. 

so [0031] The distally facing wall 66 of the pusher block 
60 can include a recessed region 1 04 that is adapted to 
nest a prosthesis (not shown). As illustrated in FIG, 8B, 
the recessed region 104 has dimensions that enable a 
prosthesis, e.g. an artificial disc 204, to fit loosely there- 

55 in. One of ordinary skill in the art will appreciate that the 
recessed area 104 should have dimensions slightly 
greater than the dimensions of the prosthesis 204 so as 
to avoid a f rictional fit that may inhibit free release of the 
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prosthesis from the tool. 

[0032] One of ordinary skill in the art will appreciate 
that the pusher block may assume a variety of sizes and 
geometries that facilitate engagement with a variety of 
different prostheses. 

[0033] Referring back to FIGS. 1 and 2, the tool 10 
further includes an integrated slaphammer portion 72 for 
removing the tool 1 0 after a prosthesis is positioned be- 
tween adjacent bone structures. As previously stated, 
the slaphammer portion of tool 1 0 can be used with vir- 
tually any type of installation tool, and is not limited to 
the installation portion of tool 10 described herein. 
[0034] As shown in more detail in FIG. 7A, the slap- 
hammer 72 includes a slidable mass 82 and, optionally, 
a force receiving element 74. The force receiving ele- 
ment 74 can have any shape or size, and can be formed 
integrally with or mated to the fulcrum 28 and/or the le- 
vers 12A, 12B. In an exemplary embodiment, the force 
receiving element 74 is in the shape of a cylindrical body 
having a proximal end 76, a distal end 78, and a central 
bore 80 extending therethrough. The distal end 78 is ad- 
hesively or mechanically mated to the proximal end sur- 
face 42 of the fulcrum 28 (FIG. 2). 
[0035] The force receiving element 74 can have any 
length l b but should have a length //sufficient to allow 
slidable movement of the mass 82 with respect to the 
force receiving element 74. Moreover, the length /, 
should be sufficient to allow a force to be applied by the 
mass 82 to the force receiving element 74 to move the 
force receiving element 74 in a proximal direction. Pref- 
erably, the length l f is between about 50 and 1 00 mm. 
The diameter d f of the central bore 80 in the cylindrical 
body 74 should be sufficient to allow slidable movement 
of the pusher rod 50 therethrough, and is preferably be- 
tween about 5 and 10 mm. 

[0036] The mass 82, shown in FIG. 7B, includes a 
proximal end 84, a distal end 86, and a central bore or 
lumen 88 extending therebetween and adapted to re- 
ceive the force receiving element 74. The mass 82 is 
slidably disposed around the force receiving element 74 
and movable between a first, proximal position (shown 
in FIGS. 2 and 7A), and a second, distal position (shown 
in FIG. 1). The mass 82 can have any shape and size, 
but is preferably generally cylindrical and has a shape 
adapted to facilitate grasping of the mass 82 to effect 
movement between the first and second positions. 
[0037] The mass 82 should have a length l m substan- 
tially the same as the length l f of the force receiving el- 
ement 74, and preferably has a length l m between about 
50 and 100 mm. The central bore or lumen 88 of the 
mass 82 should have a diameter d m greater than the 
diameter d f oi the central bore 80. Preferably, the diam- 
eter d m is adapted to allow slidable movement of the 
mass 82 with respect to the force receiving element 74, 
and is preferably between about 6 and 1 1 mm. The mass 
82 can have any weight, but preferably has a weight be- 
tween about 2 and 10 kg. 

[0038] While FIGS. 1, 2, 7A, and 7B illustrate the 


mass 82 slidably mated to the force receiving element 
74, a person having ordinary skill in the art will appreci- 
ate that a variety of different embodiments can be used 
to form the slaphammer 72. For example, the fulcrum 

5 28 and/or the levers 12A, 12B can form the force receiv- 
ing element 74, and a mass can be slidably mated di- 
rectly to the fulcrum 28 and/or levers 12A, 12B. 
[0039] As illustrated in FIG. 7A, the slaphammer 72 
can include an engagement member disposed between 

10 the force receiving element 74 and the slidable mass 82 
for limiting movement of the mass 82 with respect to the 
force receiving element 74. While a variety of different 
engagement members can be used, the engagement 
member is preferably an elongate track or groove 

is formed in or on one of the mass 82 and the force receiv- 
ing element 74, and a corresponding protruding mem- 
ber formed in or on the other one of the mass 82 and 
the force receiving element 74. The protruding member 
is adapted to mate with the groove to effect selective 

20 movement of the mass 82 with respect to the force re- 
ceiving element 74. 

[0040] In an exemplary embodiment, the groove 90 is 
formed in the force receiving element 74 and extends 
parallel to the longitudinal axis L of the instrument 10. 

25 The groove 90 preferably extends along a substantial 
portion of the force receiving element 74 and includes 
a proximal end 94 and a distal end 92. A corresponding 
protruding member, shown in FIG. 7B, is disposed within 
the central lumen 88 of the slidable mass 82 and is 

30 adapted to be slidably disposed within the groove 90. 
The protruding member 1 00, e.g. a pin member, should 
be positioned to radially extend within the lumen 88 of 
the slidable mass 82 such that the protruding member 
1 00 extends into the groove 90 when the mass 82 is 

35 slidably disposed around the force receiving element 
74. Thus, in use the groove 90 is effective to limit move- 
ment of the mass 82 between the proximal position (FIG. 
1) and the distal position (FIG. 2). Moreover, the proxi- 
mal end 94 of the groove 90 is adapted to receive a force 

40 applied by the mass 82. The force is the result of the 
protruding member 1 00 impacting the proximal end sur- 
face 94 of the groove 90 each time the mass 82 is moved 
proximally. 

[0041] The slaphammer 72 can optionally include a 
45 locking feature for preventing movement of the mass 82 
with respect to the force receiving element 74. While a 
variety of different locking features can be provided, an 
exemplary locking feature 96 (shown in FIG. 7A) is a 
substantially L-shaped groove 96 extending radially 
so around a portion of the force receiving element 74 and 
in communication with the distal end 92 of the groove 
90. In use, the slidable mass 82 is rotated in the first 
distal position (FIG. 1), and then moved proximally to 
position the pin member 100 within the locking feature 
55 96, thereby preventing movement of the mass 82 to the 
second distal position (FIG. 2). The proximally-directed 
portion 96A of the L-shaped groove 96 can include a 
positive engagement feature adapted to bias or engage 
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the pin member 1 00. The mass 82 is moved distally and 
rotated in the opposite direction to remove the mass 82 
from the locked position. A person having ordinary skill 
in the art will readily appreciate that a variety of different 
locking elements can be provided for preventing move- 
ment of the mass 82 with respect to the force receiving 
element 74, 

[0042] FIGS. 1 and 8A-8D sequentially illustrate the 
use of tool 10 for the installation of a prosthesis 204. 
The tool is first assembled, as shown in FIG. 1 , with the 
pusher assembly 44 positioned in the proximal position 
and the slidable mass 82 positioned in the distal, locked 
position. The prosthesis 204 is placed against the distal 
end surface 66 of the pusher block 60 between the le- 
vers 1 2A, 1 2B. With the blade tips 24A, 24B in the closed 
position, as shown in FIG. 8A, the blade tips 24A, 24B 
are wedged between adjacent vertebral bodies 200A, 
200B to effect slight separation between the vertebrae. 
The blade tips 24A, 24B should be fully inserted be- 
tween the vertebral bodies 200A, 200B, as shown in 
FIG. 8A, so as to enable the stop surface 26A, 26B of 
each lever 12A, 12B to abut the posterior side 208A, 
208B of the vertebral bodies 200A, 200B. 
[0043] As shown in FIG. 8B, the pusher rod 50 is then 
advanced forward, causing distal movement of the 
pusher block 60 and artificial prosthesis 204. The for- 
ward or distal movement of pusher block 60 and the ar- 
tificial prosthesis 204 also causes further separation of 
the blade tips 24A, 24B and thus further separation of 
the vertebral bodies 200A, 200B. Advancement of the 
pusher block 60 and the artificial prosthesis 204 contin- 
ues until, as shown in FIG. 8C, the prosthesis 204 is 
properly installed between the adjacent vertebral bodies 
200A, 200B. FIGS. 8B and 8C illustrate that at all times 
separation of the vertebral bodies is only effected to the 
extent necessary to insert the prosthesis 204. Excessive 
distraction or separation of the vertebral bodies does not 
occur because the separation of vertical bodies is 
caused by the prosthesis and is controlled by the pros- 
thesis thickness dimensions. 
[0044] Once the prosthesis 204 is implanted between 
the adjacent vertebrae 200A, 200B, the slidable mass 
82 is rotated to remove the mass 82 from the locked 
position. While the pusher assembly 44 is held against 
the prosthesis 204 and the adjacent vertebrae 200A, 
200B (FIGS. 8B and 8C), the mass 82 is selectively re- 
ciprocated to apply a proximally directed force to the 
force receiving element 74, thereby applying a proximal- 
ly directed force to the fulcrum 28 and the opposed le- 
vers 12A, 12B. The force is a result of the protruding 
member 100 impacting the proximal end surface 94 of 
the groove 90 each time the mass 82 is moved proxi- 
mally. Movement of the mass 82 is effected until the le- 
vers 1 2A, 12B are removed from the vertebral space. 
[0045] One of ordinary skill in the art will appreciate 
further features and advantages of the Invention based 
on the above-described embodiments. Accordingly, the 
invention is not to be limited by what has been particu- 


larly shown and described, except as indicated by the 
appended claims. All publications and references cited 
herein are expressly incorporated herein by reference 
in their entirety. 

5 

Claims 

1 . An implant installation tool, comprising: 

10 

a pair of opposed levers, each having a proxi- 
mal portion and a distal portion; 
a placement element disposed between the le- 
vers and effective to insert an implant between 
is adjacent bone structures; 

a mass slidably disposed with respect to at 
least a portion of the placement element and 
effective to be selectively reciprocated to apply 
a proximally directed force to the opposed le- 
20 vers. 

2. The implant installation tool of claim 1 , wherein the 
placement element comprises a pusher assembly 
disposed between the levers and slidably movable 

25 between a first, proximal position and a second, dis- 
tal position. 

3. The implant installation tool of claim 2, further com- 
prising a connecting element disposed between the 

30 opposed levers for allowing pivotal movement of the 
levers with respect to each other. 

4. The implant installation tool of claim 3, further com- 
prising a force receiving element mated to the con- 

35 necting element for receiving the force applied by 
the mass. 

5. The implant installation tool of claim 4, wherein the 
mass is slidably mated to the force receiving ele- 

40 ment. 

6. The implant installation tool of claim 5, wherein the 
force receiving element comprises a cylindrical 
body, and the mass includes an inner lumen adapt- 

45 ed to receive the cylindrical body. 

7. The implant installation tool of claim 6, wherein the 
connecting element includes a distal end and a 
proximal end, the opposed levers extending distally 

so from the distal end of the connecting element and 
the cylindrical body extending proximally from the 
proximal end of the connecting element. 

8. The implant installation tool of claim 6, wherein a 
55 distal end of the cylindrical body is mated to the con- 
necting element and wherein the cylindrical body 
further includes an elongate track that extends par- 
allel to a longitudinal axis of the cylindrical body, the 
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elongate track including a locking groove formed at 
the distal end thereof. 

9. The implant installation tool of claim 8, further com- 
prising an engagement element protruding from an 
inner surface of the mass, the engagement element 
being effective to mate within the elongate track to 
effect selective movement of the mass with respect 
to the cylindrical body. 

10. The implant installation tool of claim 6, wherein a 
distal end of the cylindrical body is mated to the con- 
necting element and wherein the mass further in- 
cludes an elongate track that extends parallel to a 
longitudinal axis of the mass r the elongate track in- 
cluding a locking groove formed at the distal end 
thereof. 

11. The implant installation tool of claim 10, further 
comprising an engagement element protruding 
from an outer surface of the cylindrical member, the 
engagement element being effective to mate within 
the elongate track to effect selective movement of 
the mass with respect to the cylindrical body. 

12. The implant installation tool of claim 6, wherein the 
mass can be locked into a stationary position. 

13. The implant installation tool of claim 8, wherein the 
pusher assembly comprises an elongate rod having 
a proximal end and a distal end. 

14. The implant installation tool of claim 13, further 
comprising a pusher block mated to the distal end 
of the rod such that the pusher block is disposed 
between the opposed levers. 

1 5. The implant installation tool of claim 1 3, wherein the 
connecting element and the cylindrical body include 
a bore extending therethrough, the pusher rod be- 
ing slidably disposed within the bore. 

16. A medical installation tool, comprising: 

an elongate body having a proximal portion and 
a distal portion, the distal portion having a 
member movable with respect to the elongate 
body and effective to selectively retain a pros- 
thesis and selectively deploy the prosthesis be- 
tween adjacent bone structures; and 
a mass slidably mated to the elongate body, the 
mass being selectively moveable with respect 
to the elongate body such that it is effective to 
apply a proximally directed force to the elon- 
gate body. 

17. The installation tool of claim 16, wherein the elon- 
gate body comprises a pair of opposed levers and 


a pusher rod slidably disposed between the op- 
posed levers and having a distal end and a proximal 
end, the pusher rod and opposed levers being ef- 
fective to selectively retain a prosthesis, and the 
5 pusher rod being effective to selectively deploy the 
prosthesis between adjacent bone structures. 

18. The installation tool of claim 17, further comprising 
a fulcrum disposed between the opposed levers for 

10 allowing pivotal movement of the levers with re- 
spect to each other. 

19. The installation tool of claim 18, wherein the mass 
is disposed around a portion of the proximal end of 

is the pusher rod. 

20. The installation tool of claim 19, further comprising: 

a substantially cylindrical body mated to and 
20 extending proximally from the fulcrum, the sli- 

dable mass being slidably mated to the sub- 
stantially cylindrical body. 

21. The installation tool of claim 20, wherein the mass 
25 is movable between a first distal position and a sec- 
ond proximal position, and wherein movement of 
the mass from the first distal position to the second 
proximal position is effective to apply the force to 
the tool, the force being sufficient to move the op- 

30 posed levers and fulcrum proximally with respect to 
the pusher block and pusher rod. 

22. The installation tool of claim 21 , wherein the mass 
can be locked in the first distal position. 

35 

23. The installation tool of claim 21 , wherein the fulcrum 
and the cylindrical body each include a bore extend- 
ing therethrough and adapted to slidably receive the 
pusher rod. 

40 

24. The installation tool of claim 23, further comprising 
a longitudinally extending groove formed in and ex- 
tending over a portion of the cylindrical body, and 
an engaging element protruding from a portion of 

45 the slidable mass and adapted to mate within the 
groove, the mating of the groove and the engaging 
element being effect to limit movement of the slid- 
able mass between the first and second positions. 

so 25. The installation tool of claim 24, further comprising 
a locking element for locking the slidable mass in 
the first distal position. 

26. The installation tool of claim 23, further comprising 
55 a pusher block mated to the distal end of the rod 
and positioned between the two levers, the pusher 
block being selectively moveable between an initial 
location distal of the fulcrum and a final location ad- 
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jacent the distal end of the levers. 

27. The installation tool of claim 26, wherein the pusher 
block includes upper and lower recesses, each re- 
cess being adapted to seat one of the levers. 

28. The installation tool of claim 27, wherein the pusher 
block includes an implant seating region adapted to 
receive an implant. 

29. The installation tool of claim 28, wherein the pusher 
block is movable between an initial position and a 
final position, and wherein the pusher block is ef- 
fective to separate the levers when advanced from 
the initial position to the final position. 

30. An implant insertion tool, comprising: 

a body having a central bore extending there- 
through and a pair of opposed elongate levers 
extending distally therefrom; 
a pusher rod positioned between the levers; 
and 

a slidable weight having an inner lumen formed 
therein and being slidably mated to a portion of 
the body, the slidable weight being adapted to 
impact a proximal portion of the tool when 
moved proximally, thus creating a proximally di- 
rected force that acts on the tool. 

31. The implant insertion tool of claim 30, wherein the 
pusher rod is positioned between the levers and sl- 
idably extending through the bore of the body, the 
pusher rod have a proximal end and a distal end. 

32. The implant insertion tool of claim 31 , further com- 
prising a pusher block mated to the distal end of the 
pusher rod and disposed between the levers. 

33. The implant insertion tool of claim 32, further com- 
prising a substantially cylindrical member extending 
proximally from the body and having a proximal end 
and a distal end, the slidable weight being disposed 
around the cylindrical member. 

34. The implant insertion tool of claim 33, wherein the 
slidable weight is movable between a first position, 
in which the slidable weight is fully disposed over 
the cylindrical member, and a second position, in 
which the slidable weight extends proximally from 
the proximal end of the cylindrical member. 

35. The implant insertion tool of claim 33, wherein the 
cylindrical member includes a groove formed there- 
in and extending from the proximal end to the distal 
end, and the slidable weight includes a protruding 
element extending into the groove. 


36. The implant insertion tool of claim 34, wherein the 
distal end of the cylindrical member includes a lock- 
ing element for locking the slidable weight in the first 
distal position. 

5 

37. The implant Insertion tool of claim 36, wherein the 
locking element is an L-shaped groove extending 
radially around a portion of the cylindrical member, 
such that rotation of the slidable weight in the first 

10 distal position is effective to prevent movement of 
the slidable weight to the second proximal position. 

38. The implant insertion tool of claim 35, wherein the 
groove includes a proximal end surface, and Where- 
's in movement of the slidable weight in a proximal di- 
rection is effective to cause the protruding element 
to abut the proximal end surface of the groove 
thereby creating a proximally directed force. 

20 39. A medical device for inserting an implant between 
adjacent bone structures, comprising: 

a body defining a central axis and having a bore 
extending through the central axis; 
25 a pair of opposed levers pivotably mated to the 

body and extending distally from the body, the 
opposed levers being effective to separate ad- 
jacent bone structures; 

an elongate rod positioned between the op- 
30 posed levers and being slidably disposed 

through the bore of the body, the elongate rod 
being adapted to insert an implant between ad- 
jacent bone structures; and 
a mass having an inner lumen formed therein 
35 and being slidably disposed around a portion of 

the body, the mass being movable between a 
distal position and a proximal position, wherein 
movement of the mass in a proximal direction 
is effective to generate a proximally directed 
40 force that is effective to move the body and the 

opposed levers proximally with respect to the 
elongate rod. 

40. The device of claim 39, further comprising an en- 
45 gagement member disposed between the mass 
and the body, the engagement member being effec- 
tive to limit movement of the mass with respect to 
the body. 

so 41. The device of claim 40, wherein the engagement 
member comprises a groove formed on one of the 
body and the inner lumen of the mass, and a pro- 
truding member formed on the other one of the body 
and the inner lumen of the mass, the protruding 

55 member being slidably disposed within the groove. 

42. The device of claim 41 , further comprising a locking 
element disposed between the mass and the body, 
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the locking element being effective to prevent 
movement of the mass with respect to the body. 
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Figure 4 A 



Figure 4B 
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Figure 7A 



Figure 7B 
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